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ABSTRACT: 

PURPOSE: To enhance the power characteristic by using one set of 

double 

pinion type planetary and two sets of single pinion type planetary 
gearing 

devices, and by furnishing six detaining devices. 

CONSTITUTION: Existing invention is equipped with two sets of 
single pinion 

type planetary gearing devices 1, 2 and one set of double pinion type 
planetary 

gearing device 3. A carrier IC and two ring gears 2R, 3R are coupled 
together, 

and also a ring gear IR and sun gear 2S together, and carriers 2C, 3C 
together 

consolidatedly . Also six detaining devices are coupled, i.e. three 
clutching 

means K1-K3 and three braking means B1-B3. Thereby seven speed 
change 
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positions are obtained as given on the attached table, and the gear 
ratio at 

the overdrive position can be set to as high a value as 0.72 
favorable in 

practical application, which makes it possible to enhance the rate 

fuel 

consumption and quietness while the power characteristic is 
maintained and the 

engine revolving speed in high speed operation suppressed. 
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2. «sia«^fea 

«S*nfc» 2 y >^f*r ttE«21f>4:i'© 
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t't, »2 + i'yi'6L<ttR»2 + fyi't- 

fc»iy>^f4?i'4?<fctfi«2t^>:t:i't€a«« 

3l^dnfcmi4Ffyva?j:am2y>^4:i'* 
5cfcttoy>^f4^vt*a««(caer&m2 
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/?llt5*^K:aiS^tifc»1i;>4r4:i^»J:(f» 



?IBa¥2-102953 (3) 
a s ^ p tj( ^ « ^ a& Q ^ fi 

COtl5ilO«J8WtttJCt-Ffl!)llJ«C<fcO±a<O0 

iaioa««icK«ufcai»tt. mii^>^^^t. 

nAk->»i + fyi»cais?nfc»2y>5r4Jf 

^0«*a««cit»*»3ru- + ^at*ft 
*fca««2icKiitfc^Wtt. mii^^>4?f 

i:^5n/)^o»i + ^yvciii6^nfc»2u>^f 

^SV^. ttK»2-9->4^1'^5c*:Cf«2y>^f:^1» 
C«6^*lf-;tV4Jr«'«ff-r^5B24=fyi' 

»2 + i-yi'K:««$nfctr-;t>:*jrt- 
f*^^ir-3r>*i't>u<ttSH2y>^f4^i'na 
«l^nfcfl<oy>4r4=i»ici«d^^>H::-*>:¥ 

»2y>^f*v^l/<ttttSBtt<^y>^f:Pt'tl3 

'C?«cat:f6nfcm3if>45i't, mz^v *j v 
t>o<tta»2 + i'yi't-(ifr?5ir'oa5ffii^e'- 
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»2 1t>4:V)!^A/3«t-i*t*:>TSI»^*4: 

•3. cn6^4Pi'ic«d^'&er-^>*t'*«» 



»I1B¥2-102953 (4) 
+ #ace^T«2ri/-4^#«*«d$^ntf 

a31^'V4Sif /^fflS*n, 3^0» 2 t^>=P1'/>^ A 

I'Ui'^^fecfcncattOT^i^m/jfiMA/^fi 
c»UT»a^nT@«si/. «>}am2a^^5<. 
?ftc»2yi/-*¥aK:«iiT»3ru- + # 

»21*-V4(51'«<l:tf»1 ^jy^d^p^Knnt^ 

icac$tt«c&c:«t)> a24^vy 
i'caieuTa»dffi/iiittA/}ift<^o«'Pfia'e 
a«KU. «amda^:^d. tfe^6c;s37i/ 
-4=¥acifitTm2^7y^¥a€^«6afit* 

ait]!^"i'*o!>iiajB4ac^«. ^i^xmz^ 
7y?^^at»3ri/-**at*«ft*unK 



a^T»3 r u- + #a*«fi$ttntf , aait 

*^-1"tt'F^!)*-/<-K^-<7ai:4*. «l3fir. 
»3^7yf-¥a^»27L/-4:#a&$ftd$ 

trntc, aaat^o* 6u<;tt3ii34^7!5rf^^ 
at«i ri/-*#at^«6^ itntf , salt 

/9l£^EC:A:$l^«aa^:^^. 

^¥at«iri/-4=^att«Rdr3>c:tc<k 

0. »2tf>*Vi!^A/illt-i*t*oTSft^ 
fttteiC. IB2y>^4:i^^U<ttSa)2UV 

A/7Mic»uT^e<Ma$nTS«u« i»aa 
T^ait/^«^^^v^3^1at*^o *fc:»ir 
u- + *at:a^T»2ru-4^^a*«^du 
nw:, f83if>^Pf^ffl£?n. /i»o«2tf>4P 

VtfA^«it-'Ot^oT0te^*CtCJ:D. 



S6C»2ri/- + #a«CM^T5B3ru 
*»o»2tf>:^P1'«<kCf»1 yv^r^^t'^A/j*! 
Fyi'CCa4aUTa»$U3/l4l»A/lil<l:0«Tft 

a-ca^u. «))im3a^:^d. ^it^6cig3 
rt/- + #aic»?iTm2^'^:'f^#a*«d^ 

^jtUfctt«T'>^<^:^Z^<0^^7yf^#a€'fR 

daati;tf'i*a)t)am4ac««. "euras 
2^'7yf^^at»3ri/-4=*afc*iid$tt 
ntf. ^^435&ttaa4a^tt«T-»i^^7yf- 
#aK:MAT»3ru-*#e*«Rd*«n«. 
aatt;/)^ "1 " aT<o?r-/^-K^-frat^^ 
ft^. m3^5y'?^^at»2ru-4F^at* 
(ft&?ttn«. aaat^ij. ^L<tt»3^^^ 
y^*at3Biri/- + ^ate«d*una. 
sait/^sc:^$&^aaat^«. 
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«^J:a»2aaftm2(01^^>4J1'2S t<osc 

tt* cns*a«WK:ais^«>»iir^yf^^a 
otf>^Pi»3s toHctt. 99ii€^a9?mcaie 

/l4i4^miaSil9101f>4rir1$ ^OBC 
K2 . K3 tt, fittA/)ll4t±ffi<D«»i||t* 
ei6RaaT«fli^nTV^*B«CJt'>TIRd* 



HBH^ 2-102953 (5) 
ttCBBUfcy>ir4Ji'2ii cn6^*i'2 

S, 2B ca&^'^tr:i;f>4?1» 2F ^ftlSJt'* 

>^A/ir-7f>fiaM«mT-»^. cnc)i*OT 

3R t. CnS^O^^fSS , 3R <Oia(CKfi?n 
3P t«»-r*+i'»J1»3C t^Jlfc^SaRtb 

TaA^tife^rrn/tr^^vsiamaQiT^d, 
*uT»iaafi*i^4=ryi'ic ^<^cfm2 
aeaui2a)y>5r4!f2R ^6(fcM3a@ii 

«^*<fc'5ais^n. *fcfBia§(imi<oy> 

^l^i'lR ^:»2a^ilial2^0^/>4^t'2S t/jJ 
-(*t^->T@ft^ftJ:^ai6^nTV^*a ^6 

cm2aaa«204=i»yi'2c ^imdasifim 
**^a6*nTv^*. 

at*«i>3eat>u< ttHg<o=i^^^x-f a 



/i^S. «^^yf^^aK1 . K2 , K3 Cjfcf^d 
aiS©tltLT3*i^T-f>^rK7A«:^<DaS 

^^str^caie^n/t^siasamia)^^^^ 

30y>^r4Ji^2R , 3R t<0@ls*aiWWCffl 

±^«ai7i/- + ^aBi /is, cn5<o*vy 

flC ^U<tty>4f4Jt'2R , 3R th'pyx 
Ay (ttT. m(c^-;;cter) 6 

^^acsft(:f6nT^^^. ^^a3asffi«3o 

1 . B2 . B3 tt. ^m-ist(r)m^Rmmxsim 
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<07i/- + ¥eBi . 82 . 8 3 tcneoru 

- + *ft81 . 82 . B'3 C J:oTffl£^/<e# 
^'^SBI . 82 . 8a «miilC^^J:^ICft 



Hlffl ¥2-102953 C6) 

UX«0.^<0^ttfitt,«3Sffi91. 2. 3 
<04P1»ttPl . PZ . PZ pi = 0. 502, 
p 2 = 0.400, /> 3 = 0. 443i: Ufc«d©llX*a5 

(con. ATAd ) 
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i<04^i'yi'ic tm2»Mfim2^j:v»35a 

®«itl30y>5r4^t'2R . 3R t*§g^r€». 
Lfc/i^oXI»l»S«l|I1tt, ^©tt>4?1'1S 

tty>^4?f2R €aSUfctti8X-^?'>4J1»2S 
tfA/jfl4i:-|»t^QXa^^^*f»6> + rU 

1^2 0 «cfccfcnlcaleox^^^m/J«5/^A^ 
fi4cwuT«a^nxjE®«i (A/iM4ti3;j 
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(cse^n. i:n«:»UT»3S5fim3oif > 

K^^CtC^D. bfc#^T»2aSffiW2T- 

tt. m 3 mmmm 3 ff> *j y ^ ^ 3 ft caisux 
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Cfl)ll!»33> 

T»27U-4=^aB2 IC«jtTW3Tl/- + ^ 
y>^4P1»1R ^J:Cf5B23aSfliiP2<r)*^>4?1» 

2s cjne^n. cncwuTMissdsmifl) 
a^c, 4=fyi'ic #A/Hi4c»tTaa*n 

2R Cffiii^nd. ^0/t«SI2j8@fi92tt. 



>^P1'2S i5^A»ll4t-i*tftoT0«t«C 
aiSUT*Sm;)«5/i?A/jft4J:0«Tft2lT- 
3aSfim3tt1^^>4P1'3S f>Kf)HA i^^U^ 

(I+PI )(1-»-p2 > 

C0^Mm 4 a> 

^^f^^^\^^3(n^^yi-^WLK^ . kz . k 

K2 ^is^^««. «kt^n»r. »3ao«tKT 
«3ru-**aB3 c»itT»2^79f^^a 
K2 ^ftt>t5±T©r + 

B1 : B2 . B3 «ffttL^«(6T-mia£Mifl 



10+f»JriC , »2HS»»20tfV4:i'2 

s . »3aaffiiii3^i^^v4ii»3s ^^n^n* 

A/7lfe4lcai3^«. CO«d. »2fiSfiV2 

^J:Cfl83aiii93<04=r >J1'2C . 3 C IC US 
/?fl5*^5«)ft?5/i^*»;!^oTV^dfc^(C. a2a 
®flim2C^V^Ttttf>4^1^2S ^A^«4tl^ 
tC0«i^SCi:K:<*:*3U>^f4^1'2R /|!jE0IcU 
ik^tt. ^tem3aSfli*3«:©v^Ttt^<oif 
>*t'3S #A/j«4t*tK:Hfir*CtCJ:*) 

y>^:«^i'3R #a@isujt^t^«/ii, cn6 
^yv^^*i'2R . 3R /^sv^c-i»«ic:a«? 

nxv^^^^tc, SB2aSffi$2^:m3SSii9 

fic tfa2a@ftm2<oy>^r^!i72R caig 
dnTA/ji*4traafiTa«ir^fci^c^fl!>^ 

a It tt " 1 " C JS: * . 
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»1»®li»1Ttt1*^>4P1'1 

+ r9 1'2C /^tf>:^i'2S ^U>^^^P1'2 

C t«3a@fii|i3<04^i»V1»3C t/i^-i»tJft 
->TV%ft/>»6. »3a®fiW3Ttt1f>:|Jt'3S 

3C ^^tfy>5f=*J1'3R /l^iE®€t^*. *UT 



2s iceadn. ^ojt«>aii2S&fi»2Tau 

ZO)^vO\'2C /jt«3ilMS$3a>4=rU1'3 
C (Cji^$nT^^^/^6.« »32llfi9i3X*tt^ 
>=|:i'35 tffl£tfc«®T + i»yi»3C 

^*i'»;i'1C i?J:tf»2jiS(iW20yVif* 

iSlfl&mi. 2. 3K:^t:r'&^>.i:i't>+vyi' 

fe)!^:>T»2SMffi9 2^<»:Cf»3iE@«i93 0 
4=ryi'2C . 3C C)|LT3iteUT«*aJ^II 

^l/TCa>«da)SSita. 
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1C «J:Cf»2j8fi«»20y>^4=1'2R 
IS$nT^^T»1«S«*1«>y>^4^1'1R O 

©Is. ^?JiCf5B2)a@«m20t^>:^1'2$ 

9l1]lS«91^<l:(f»2J5Sffi^2^ 
P3 (1+P2)-Pi Pa (l-Pa) 

=ipfis €A/iifc4cae^ftttt>(c. ai3s 

i*A/l#4t-i>t^oTil«t^ftfcftCCy>^f 



-P3 (1+P2)+P1P2 <1-P3) 
P 1 P 2 
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81 ^^^^it^ctc^K) s aijgs»mi<D 

^fV^^I'IS €^A;7fi4C)iteir«>i:tt><C, 55 
J:€f»3fiSffi$30!)ftU>^4^t'2R . 3R t 
V*flS #A/lll4ti^C@R^^ttf)C. 

cn^»25as«^2<otf>*i'2 
s c^a^h*, ^<Dfc«)m2as«m2Ttty 

>^4:i'2R *ffi£Ufcttfi8T1^V4=1'2S /^^ia 

@iRTr*fc«>c, + vyi'2Cij<fccfcncae 

9!3Satt93ttt^>4:i'3S /^A:f7H4«J:tf 
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raoaatt/^ o.717t<>ot. ^ffl^os^ciii 
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J:l^5AC. «aSiimi. 2. 3C«(td1^f 
^ftft-^-^C t/]^ft < . l/fc/r :> T±K<0(liP« 

«C«it^*«dCi4. ^^:^^^QK1 . K2 . 
K3 ^J:t^ru-4=#aB1 . B2 , 83 

mtcwit ji'^Emt ^cttf^tvif^. fti», 

2B4>^^7tt/i'>>4»:^1'T-$>^T. ttffi£tt/7 



SffiV-CAO, d^lS2»Sfi«2tt« HljSS 
2S Cj»l/TI34>tXCfiBLitU>^:^1'2R t. 

Cne<0:*!t' 2 S . 2R ICBi6^*tf-;7|->:^?V 

2P *«l5^«^4^fUt'2C t^^tz^^mti. 
yV^*f3R Cn6fl5*f3S . 3Rfl5H 

cKBdnT5v^icfld^^^ft<t^ijj<ot: 

:::.:t>#1'3P *«l^^*+t»yi'3C 

^'<*:Cfm2Seii02<Oy>^^:^Pf2R ft^O^C 
»3ifSfim3<0'J>^^4?1'3R t<OHS/r~f* 

mi^yv^^^i'iR t3i2®sffim2<ot^>:^= 
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R «J:Cfaf2»Sffii|l201^>4:i'2S ^OBC 
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<o®ictts«€-aiRWcateT*«3^'^y^# 

Kl . K2 , K3 tt, Stt A/llft 4 t ±I2<0#» 

«^7yf^#aK1 . K2 . K3 
1'1Ct»2a®«m2i»«fct^SfI3a®lfiW30 

yvi^4ii'2R , 3R ^:oais*a«wciiaitTr 

C 4?J:Cfy>ir:ri'2R • 3R t^- 7.6 tOfSA 



1*35 <DS«*ajRWiciH±ir^»2ru- + ^ 

6B2 ff. ^<f>^>:S^1^3S t^-76 t(f>m(C 

I'ls «>@«*a«wicii±^*a3ri/- + ¥ 
2 . B3 ftx-ttognsaa-cftmenT 

-**«B1. 82 . B3tcn5<07U-*^ 
SBI . B2 . B3 \ZJir>xmZtK^^llLmt 

^^caiB-{*ft:^nTVN*»2as«3iP2««fcv 

m3a@ffi$3<04'fU1'2C , 3C (C»Uta 



16 * n T $ o 

ji5afeu<tt6a-eA^o«iftiS6u<tt20 

Ufcft^vyf-^aKl . K2 . K3«J:(fTU 
-^'^fiBI . B2 . B3 «»2fElC^^^')C 
fRd$UdC£:C:i:OaiA$nd. ^ t$ . »2S 

^UT«D . 'e'OAilrfiti:^ «a9fll« 1 . 2. 
SO^^I'ttPl . P2 , P3 pi = 0.62B. 
P 2 = 0. 400. /> 3 0.474 ^ Ufe«&^BTft 
^. *fcm2S«OfPtt«l^ttST-»*Ct«:. 

t fc A mil & 5 ^^ T 6 J: v> c t ^ > e 6 C 2 i« 
(COS* «T*e ) 
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<»3lffi 2ji> 

i?J:Cfm238®*m2«>t^>=lP1'2S /^A/?II4 
yi'3C t»J>^f45i»3R t#^^ICjEe«r* t 

tt. »3ssffi$3oy>^:iPi'3» caei/T 
!sx-it>=<ri'25 if Ann A tt^iz^m^ t 



» IB ¥2-102953 (It) 

1<D+r';i'1C tSI2 3ffSdB«2^J:V»3a 
SffiW3<0y>if:1P1»28 . 3B t^ffl^T*. 

*?A/)li4«<fctf^-;i6C«UT»tt^nTV^ 

CnC3ttUTa2a®lfim2T-ttU>^4=1'2R 
«^B9£Ufc«»t--tl->4Sf2S t^KtiHA t-(4f 

caiSbT«dm:^9ft5/rA;}tt4C»UT«l$ 

( 1 + P 2 > / P 2 
{ P2 QZ ) /P2 

c d(k }tt m 3 a > 

t^fRS^^^. iAS^n»r. «i»ai02a<oufis 

T»2ri/- + #«B2 K:tfitT»3ru-*-f 
SB3 €:fl(d$tf». ^«t>6A/7l«4tt»ia 
«<»:CffB2aOfid£:19«lC. ^laSfiQUO 
*J>^^V^^ iJi:tf»2aSfi*2fl!>1fV^f1' 

2$ cac&$n. cnic»i/Tmiasffimi<o 

+ fyfic /)^A/7^i4(c)4UT«a^n 
2R cfia^n^. ^ofea^;0 2asfi9 2tt. 
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K2 ««3$ttd. ttS^ntf. 9l3»OlieST 

K2 *«R^^tts. ^i**>*s±Tor i/-*#a 

61 . 62 . 63 ^RPttUfetKfS-effiljBSfiP 



S83 ^iKd$«^. ? rm 1 jisfim 1 
11$ 3 <o u v^^i' 2 R . 3 R * a/jh 4 cae 

^4^1^ 1R »A/ltt4IC^t/TJaS^nT£@lK 
Cn/f»2SS(il|i2fl!)1t>4!1'2S CfiH 
en*, ^«>^t4^aB2SfifiQl2Ttt1f>4!1'2 
S €^A/i»ft4J:*)a<jE@«e«fc«»Ty>5r 
4=1'2R /^A^W4t-i*^:^•?T@€■rftfc«> 

*^A;j#*4 K:«LTJea^nTiE@#cU. R S It 

5S^:la^*. «^CO«d. »3S9ffi«3tt'e 



»I18¥2-102953 (12) 
S®*2©1^>4P1'2S 45J:tfy>4r*f2R x 

»3ja®fim3(ou>^f*i»3R (otti^n^\ 

^^CA/jli4i:-i*tJ&oT@«ir*fc«>C^<0 
±i*/^-4^@KU. li fc m 2 fiSffim 2 

>4=i'2s ty><r:pt^2R t^rgff/^ncA 

2C CffittLT««U3/|||5ttA/7fft4 ^l^jSS 

TQfst*. ^fcm3aa«03tt';>^4it'3 

R /^A/)«4t^t:@«^^^^C, 4^ryf3 
C /nm2}S®ffiip2<04^r»;t'2C JCffilSenfc 

SB2^7yf^^aK2 & II 3 T U - 4^ # S B 3 



T'$t»$n. "e^ftliaB. 0.846^:^*. 

»2^^vf¥aK2 tS82ri/-^^SB2 
^:€-«^5t!:*, t ^ t> ^ t^w^m 5 m (O ^f&V m 
3TU- + #QB3 C5ixai2r u-4^#aB 
2 €^«6^ett*. Ufc/;^:jTA/j«4ttl»3ifS5 

C &fB2SSei«2«<»:tfm33SSfiiP30U> 
.ir*1'2R , 3R fcCatten..^UTil35Bffi 

4 »J:Cf<r-:3l6C«UT»tten. * fc » 2 3S 
S(i¥2T-tt^>4:i'2S /)?A/?^44CWt/T» 

2ssfiqi2tt4«cjiaftaf^m$fT«ti^v^. 
uT»3as£«3'Ctt. if>:Ft'3$ ^asu 

fctt«Ty>^4:f3R #A/jll4t-»t4^ 
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1 - P 3 

T«t>$n. ^<7>«<tlltt 0.528ti^*. ^{jX 

c (0 « d t> 19 ^ ^ « £er ^ £ u ^ V' • 

•ctty vif^ri' 2R *ffl£Ufc«ttt-ct^>4=i' 2 



<fcCf«3]afifi930«>;>^^ri'2R . 3R ^: 

s icftjs*n*« ^ofcie>5B23asii92Ttty 

>^:«J1'2R ^^S^Ufc«K-Ctf>:^1'2S ifm 
l03MS«iiP3tt1f>4?t'3$ ^^-;i6C]ltU 



2-102953 (13) 
^h. V ^) ^ 2t tfai3a®(i«3©+f 

U1'3C C»«S$nTV^«/n6, »3SSfli93 
•ett1f>4Pf38 ^8a£lyfctt»'C+v'JV3C 

rSi|!l©+fU1'1C ^J:Cfm2SS*$2©y 

%.«jiSA91. 2. 3 >:Wf> + 

(x. Lfctf oTI02SSffi9i2<»<l:Cfai33SS(i 
*3«>+r«J1'2C . 3C ICJ*bT3iieUT»ft 

-iOa <1+P2 P2 (1-P3 ) 

P 1 P 2 

<ft«»2a> 



a^6m4»o«s»a^fijait/)^9itiftftc2c 

acatt^^c t/^T». «^naff3a«fr^um 

ra<oaait«E« o.ss t-^^t. leww 
ftl/O-:)Ha^ff»<0x>i;>@isa«^TctfT« 

^UT««aao«iBTaA:fcai3 , Rsiftf 
osaacsa^««d. v^rnjer-oa)^^^ 

a^fittb. A'::>ffi<^fRd^a$«&$1tn(X J: 

^^t>^rigoiiid^a^toiskitTsa 
^c.«am(fimi. 2. 3cijt^*:^:vtt/^^ 0 
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.4~ o.63iiKo/^5>;c©tnfciirttir«*: 

«&CCe. i^7yf^*«K1 . K2 • K3«J:Cf 



«<i:c^ffi5ei(8) tc^^fUft-edi^nffiBOfe^fi 

□ yh4/|RIK€-«->rx>??VI3(KR*«U, ^ 

J: If V^^Pi' 2S t A^tt 4 t <Ojaig/l^aftft^lC 

ttl!l3i»12fti^um4aT-fRSUTy>4r^pt» 
1R <?J:tf1f>4J1'2S Ch^l/^tfiaU. cn 

tf>4J1'2S <0@fea>i5A^«4<O®feRJ5(±«C 
3B538Ci/7h7v7'^*€&. ^3 



una ¥2-102953 (14) 

SKI . K2 . K3 ^ y f^O V V«A/T- 

BSU. «fc«7^- + ^ftBl , B2 . B3 ^ 

M^fc«)(C«:. ±S2<0^^v^^aKl . K2 . 
K3 t»ri/" + ^aBl , B2 . B3 *4iC^«c 

» * 1/ . 

^^*>^A/j«i4/n6i0h;i/^feiS>i^pnii^- 

[e»Ut:f|jS (m5@(A) } . $fJ:tfZa>m^it 



9^n. tfcR«C»3TU-#¥aB3 
Ty>^451'1R «J:tftf>*1'25 ©Hlcftyi^ 

aB3 i09^o}fn^ii^xfmikiz^oxm5m^o> 

^fc»3Bt>U<ttll4a(CTv^«BC^5l:f^ 

14^7yf^#ftKl #A/j«4tanjSe[i«1 
<0«J>^f*i'1R «<fcCfJi2aSfi«2©^>4P 
f 2S i:.€^a«WCcatt^*^<0T«ft/)^6, ± 
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cf92@c^^sg. m3a^ j:cfa$4 

30* « ft C t T e ^ . 
(2) mZP'^yf-fUtKZ - 

fi?JUfc«l« <»6B(A) ) . C<0«&trc«U 
Tffi(0^fi^^7f-22€'ttWEHUfc«A (» 
6B(B) ) T«ft. 

cno<o«ift«{0ieit>L<tt»2acc^^a 

2 UfettffiTtt. 3 fi&dl9t3 



(3) »3^^y^#aK3 -^jieo^^yf^ 
3^tttf. ttT^ji t)T-«ft. 

tta->jift^^77f^3 0ti*R»^tta)-^ift^ 

7yf^32*ttW(CKWUfc«lft(«7B(A) ), 
C<0J:^^«««^Wiat>tr<ttSB2®IC*^ 

^-TSritS^^yf'SO. 3 2<0«^y^ieg/)Sa^^C 

wtlCJ:0, A/7fl4£:1f>4:i'1S t«Ef5±C 

l»ffiifc5JJKaUfctej^fl!>-j^tf0^r77f^3 2(0* 



« IS) ¥2-102953 (16) 

»3IC^V^T. 9I6S(A) <OflJ0e^<»:Cf S8 6B(B 
) <Offl^T-ife33jffiHLfc^«^?^yf-2 2'S-i»tt 

02©J:tf»3j8lffi(iip3O'JV^:PV2R . 3 
R ^@lsft/^A^9igl«ft<»:QS<^r>T-:^|ftj 
i'75r^20#a«C»tt^ftfc». x>i?v/^ 

» 6 0(B) (C^-^-flljglT-at WEH U ^ 

«^7y^2 2^«d$ttT<fcntt:. mia^jj: 

a992SiC^^SBt>L<lim3Bl^<l:a»4@ 

u:3K^«He)*^mic»v^T^x>*>vn/- + 
*»/^«ftc fc*^-e*ft. 



lK^±«^6nft<DT--;^^^^yf^3 2(f>%^t> 

»3 ^#aK3 tUT«lfflLfc«&, ±ge 

^0lK:^(:rft ^^tt^f^lQ . ^mcM^. m43 

(2>®Ktt^<0-^lft^^7f3 2*^«^^vf^ 
3 3 K:H#»^fc«« < » 7 B(B) ) . 
C©J:^*fl!j«*SB1Bt)U<M:»2BK:*r 

atWKaufctt)j^^«ir^?'^3 3*»ttLT 

^JI^W, A/Jli 4 )>ei^>*1' 1 $ C(ftt:fTOh 
36^6 h A^i^/^RjWlCA^^nfcflfiCtt. ->3|fi3 
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»3^5y^^aK3 t UT«ID Ufc«^eiSltil 

yf^34fcl^«e^^yf^35t*ttJlJCfiHl/fc 
(HA ( » 7 atC) ) . 

'^3 1C>riUTeWMBl/fc-^ifti^^7yf-30 

ttm2acc.T^^«H<0»3^'^y^^aK3 
.TISmUfe«^. 3^dV^O;»306U<y;9i4g| 



»Iffl¥ 2-102953 (16) 

®A/lfl4):r'6^hA/^fiji^vri|g^-^tfd^7 

(9 7 0(0) ) . 
fc«!>3<0*<g^vy^33^^^tfc«|«Ta52>. 

ftttt. - »ra^^5yf^3 6i5^a»ciiPtt*n. 

^^m3at>U<ttm4BIC^^SBC^(:fdm 

(4) airi/- + #aBi -nm^'yvi- 



(M ) o 

U-+4 1«:iK6dtt*CtCJ:»3. 
^«&C~7Jft^r7yf^4 0j!^«^l/r»l«l 
urn 1 04^ f I' 1 C &»2»Sffi«2<^<ltCfffi 
3i!lffi930«>J>^:F1'2R . 3R ^ffl^L. 

^t^'^l'IC ^J;Cfy>^>^4J1'2R . 3R if 
iE0fe^ft<OT. -^rtl^7y^4 0<0«S^n 



C+vVVIC ^^tfyv^f4:i'2R . 3R tt. 

4)fRd^eiftcc^n. « fessitcs 1 SIC v7 h 

1'2R. 3R ^aii:^lto#St>^C t IC 
l^^5yf^4 0^&ttC«6f*fc»; ll»J*« 

a €^ ff ft ^ c t * ^ . 

^^93B^U<»»4@IC^^SB(C^(:t^ 
»1 •7U-.4=*«B1 t>« 1 aSfiip 1 (0+ r U 
I'lC ^»29@ffi92«<^CFm3]SSa93^ 
U>^^t'2R . 3R &O@«^)89;!0^IC±^« 
t>a>T««)^6, »8B(A) IC^^ffA^, m3 
B^U<ttm4BC^^«ijAOSBCd?tt^SS1 

@^RS7^l^&/^l^fie-^l^Il^^vf•4 otttRwo 

«©-^Ifll^7yf^4 2t^«Tl/- + 43t* 
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ft^7yf^4 0t*«7l/-+4 ^ torn & it a 
HO^^Ta. m8@(A) CD9^^izm}iaLk:3 

C rfj J:tf « y >4f *f 2R . 3R iS^iiafeUJ:^ 
t^*fc«&C-^ftir7:rf^4 20«6i5^»n, 



»B3¥2-102953 (17) 
3Beu<ttffi4aic^^KSicii;BUfe«dic 

^t^*(Rtc«d^^-;^it9^7yf^4 2t^« 
7l/-:»^43ttfiMICIi5JlJl/fcffl6«CWUT 
ffi«»«cri/-4:4 4«:tt9JCKHt^«lA itR 
8B(C) ) . 

f-40*WflftV^fc««tra«T-ftO. Ufc)5^oT 
»1B6l/<»m2»IC/7^SBCffniU^«d 

«^^>ttm3at»c<ttm4ac^^sss(cMffi 

4 4 U T^t^ tf . ±SeoS580(B) JC ^ it 

«&fH09ifi7v-4'4 ^ ^mt3Lixtj<m& t 
-:»^ 4 4 trntf. x>i?>Tu- + *«i 



^tir*«6C«d^*-^^5r7 5rf^4 0t* 
fiyi/-4=4 1ttfi«ICKW^*tt*IC. C 
neiC»(/Tfi09fiTU-:4:4 5ett$0(Ci2B 
UltliJA ( »8 H(0) ) . 

^«rU-+45*itWK:EHl/fcfl«T-ft&3t^ 

«<o^firi/- + 4 5^iftti/T^j:fwr, m 
8a(A) <otfi;Ac<^d«d^f^(iic. iKvumis 

Ttt^^ff r U- + 4 5 ^«fte«Ti?«t». - 

mia^<>:(f»2@iC^-rSB^U<»m3@^ 
J:t;»4aiC^^SB0>^^^ntCSmUJt:«dT 



4= 4 SiZ^^V^^ ( »8 atE) ) . 
K7A^x:^--j?^lft)Cafe^nK, y^>K*l^ 

^<ofcai)« 8 a (E) ic^^«i«^ , m 1 a 

^b<tt»2aC/^^SBO»1TU- + §^eB 
t tUTftffiUt:«d. ^«:»3Bt»U<»i»4 

Bc*^«B©» 1 r t/- + * a B 1 tUTffra 

tf«y>if4^1'2R» 38©MaiilC«tT?E» 

£Hcftft<ox-, j»iacav^Tx>*>>rL/-4-- 
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6. 4 7C J:««;A (l88B(r) ) . 

ff. SB 8 a (E) IC^f:t^A> Kri/-4^ 4 6 t 
tl<^/^>Kri/-4^4 6«^frffl?ti:n«, ±8Q<0 

fid. ^^m3g|6U<(im4g(C^t^SHfCti: 

®/;>Kri/-+4 & t^«Tl/-*45i:*tt 
9iJCfiBUn:ffA (ffi8B(G) ) . 



co4ifiK^mia^L<ttm2@c^t$SBo 
s tc^ 0 , ufc/^ 

:>TlBjim2 3iT1^>=IPf3S f>m^^nXM(^ 
6. m23»'6^^7h7yr«JtcflB2a'va> 



5Sna^ 2-102953 (18) 

(5) »27U-4:¥aB2 ^-Tjlft^r^vf^t 
>Kri/- + K:j:r>T«j«0, i^^i,^ tt A > K r 

3'f^52t*«TU-+53t*eWCfiWUfc 



«R6*i*n«, »«wia-ei^->:¥i'35 ^as 
/7^a»n»r. -^^i^ 7 7 5 2 

jifc±a^^«jii«^»3@6i/<tt»4ac3^^ 

-3t^*«C«d^*-»lft^7yf-5 2t^(S 

ffld^lC5«tTft<3r>^«ru-+54*aftWICK 
BU^IIJ^ < »9B(B) ) » 

m^tmvT$io . i/fe/^oTi0iBt>u<ttii 

2BIC^^KBCftffiUfe«d««V^t;tm3B^ 
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U-4:5 S^iftjaCKSatUfcflJge (1898(0 
C^ffJfttt. K^S U ^91 9 g| (A) OffjAO-)^. 



^^ff^^miB6b<U:m2B(C^irSB^& 
V^ttl03B6U<tt»4BC^^ilBIC|feiOUit 
«dC(4. ^V^PI'SS ©jl@«IC«LT3fE»^ 

6. 5 7IC^«flA (ffi9B(£) ) • 

C<0««A«miB«b<ttm2Blc^t${Ba» 
«>^^tt3l3Bt>U<»m4ac^^SBCllfflL 

UftV^^. IS 9 3(D) &y;> Kr 5 

62:lig4iO/^>KTU-4'56^flPfflcnrna« 



»Ba¥2^102953 (19) 

(f«2a'V<0^7h4r.>>e*r»J^4»-<^>^SB 

fcsa, + 5 5 * «6e«T« 

tnmm2m («j:tf»6a) tx>j?>t 

-4=/<>K€^«^5&<?;^j^) t*^/t>K ru- 
nt's 6 c^^m^ ( m 9 B(o) > « 

K^A/^x^-j?^ifticsftrn«./^>K^« 

*3&A.TWttff ffllfi^±U«iS^, K7Aa*x-<x:f 



(«j:cf»63i) c»ir^:;(A-;^^Ea^ttCi! 
«»» 1 aT©x>5?>r + 9a 

^iceeu^ff/^ (m9g(F) ) . 

ai1B^L<tt92BlC^^$SBTtt. »27 

i/-^#BB2 tttta«2ae:«a^ 1 a^TiR 

«fem3Bt>U<U:|B4ac^ir«B'Ctt, 
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TI/- + 6 1 t*iawcKW**tt^i:. CO 
izmiSL ( m 1 oa(A) ) . 



t)tffi3B6U<tt»4BC^^ffjftOSB(C 
<JV^T6«37U-*#ftB3 ttB1BBA«1 

3Bt>L<»B4BC^irBBC«V^t^. ±]i 

^tt^l5lc«d^*->Jift^^yf^6 2t^« 
ru-+63t*ewCi8W^&fcfct)t:. 

BUfeBJft (B 1 OB(B) ) • 

t/A:/^?TB1Bt>U<»:B2B«:^tKBIcS 
mi/^ild. a»«^^ttm3B6U<UtB4@C^ 



^ia¥ 2*102953 (20) 
il^iBHf±{;^^^if. B^tfBIOBCA) 

Bo^fir u-4= 6 1 o**«ft* ttnw , if> 

l/fc^t>TftB»3BTMf>4J1»1S i!ffflS*n 
Tlt£OBBIt/^B£$n«^&eC. C^«B 

n^t^^. B3a/i»6«>5'7h7yr«*lfB3 
3©**«d^1tntf. 5 BTIf I' 1 

BA^e A/7«iE«tm:. -^tfg^ ^ ^ 6 2 o«6 
it«ifo±dirdc Bt^na« ttK 

(911 OB(C) ) . 

C^BAtt> B»U^B1 OBIA) ^BlgtOd 

^*->?ir?4'7yf^62*W»V^fcBat[^»T- 
AO. l/t:M:>TB 1 B^U<ttB2@IC^^il[ 
S(C|imU/t«d, ««V^ttB3iIt>U<(^!84 

«V^TX>i?>Tl/- + *»ti^1tW^*^Rffi, B 
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:^c(7*'5 c t /i^T-e^. *fc^tt. ^yi<r>^^ 

4^66C<r:«ffja (»1 OB(0) ) . 



®/^> KT l/-:^ 6 6 t^«TU-4^ 6 5 

3i$0€SlCttm5S(CltttUTh4/^/i(^ev^ 
1Bt>U<ttl92BC^ir«B«^i^ttm3Be 

fc^^«S«»1. 2. 3€d^fcKWtt«±fl!> 



»ra¥ 2-102953 (21) 

^»^r^Tx>i?>7•l/- + J5jKJ»3^lfe^>^^)f)fl!), jKK 

®xt-i?/ji(ft/?5(,xiCS3l^(0/^>KTU-4=6 
6. 6 7lCJ:'&fljgt (mi 0B(£) ) . 
S^^A>K7U-*6 6. 67€ff»^«n 

^« COttiK^SB 1 B^ U < ttffi 2 aiCac^SB 

icii^n)i/^«d, «««>tt»3B^u<ttgi4B 

C3?t«BK:ttfflUfc«^^V>^n-Ci^:>T6. 
351 OH (0) (c:^(t*A>KTl/-4=6 6tJSfll 

<0/;>Kru- + 66^frffl^i*n«:. ±ffi<o« 

d^RlttC. »lil53»rOffir^<^Cfl>«ti<0 
ll^±^BD. « t:SII3a(C)9^^^ 



»1 10«:±^Ufc«&^a<O^^3B^J&6(O 

*«iaiCfl^^SBica«Lfc«a«^*ir«« 

B-CA^T, C«>B1 1 BiC^^fi9ft»SB(C 
«(^d«fRdBlKtt»3«(C^ir<|:^CfRdUT 
«3imiB«(r^UB5B«^CfB3ga^B£'^4^. 

8S^m2]iSfi$2e:m3itSfi«3£:$ieo> 
^tr-3;t«!HMii*CBe9^fc«lrtfr*C 

m2>BB«2C«(:f«tr;t-:t>4:V2P /^M 

©^ftciEfi^n, <:nccf^tr-4^>:^i?3P o 
/^«ft^«tt^K:cnc»3if>4Pi'3s ^le 

dU. A*oa3y>^r4i-^3R ^J<l:tfa3 + ri; 

«df®<O^^3B^^^<0^m3BC*^S5HIC 
2BlC^^B9SaSBlC^I:f««ffdSlfittm 

3aiC3fe^j:ociidi/Tfiittgnaj^vxuB6 
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f-1 2*RaiSHC»ttbTiJ<. 



^1372-102953 (22) 



9 3 « 





^ 7 y 
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^O^^yf-^aKI . K2 , K3 
bS»30>ri/- + ^«B1 . B2 . B3 

ii«4e-«3i2ft©«a«iHtt*cfc«5T*. 



g||»4a-tt%ia<0!eB«B£:r«C^/^T-€r 
C:9<|:^ICB1 B«V^l/B4BIC^^fliAtt 

Bft«>ll««SB«BICS^«Ct/^'C8«. 
FI«09»B 

ftiiia6u<ttaie2a^SBSB«f9«c& 
tt. «ss«m<o:*?i'tt^ 0.4- 0,83 esca 
i«^(ct)mmia/y'6ai4 3S^«3aa'eoiE» 



^-^^^^r^Toyitj^it^ 0.72 6u<tt 0.85 e 

T««« J:tf»Btt*ft±* tt«C^:/^WBC4 
<Bji»1Bi:3r--^«-K^-/TatO*1»ltO 

b»««aa<oft«^*<T&*fc«>«c. ji5i - a 

BBac:«9BA«BdC, BBn»6BB«TIRd 
.tfttTV^fc^7 ?^ ^¥afl)*T*Btt^*C t# 
-rtttJ^ A/>©WBA./^^B^^T-. BB 

<Da^^Dam3B^V>UIII6BT-i2i/}fiB/^^i; 

* C t T- ^ * . 
4 . BB<0B4i^B« 
B1BttB«]»1CC8e«L)tie«<D-$Bn€ 
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ffil$^t^ff$CB« III7B(A) «fr>L(0) O^n'T 

«a* HI OB (A) ^v^t(r) ^of-n^nttma 
>a. ffii2Baa:it]i2C9ie9i0>sEiciK<D$ffi 



1972-102953 (23) 

•"»3jBafifli. 5 •m/m. 

B 1 » 1 r 1/ - 4 ^ a , B 2 • » 2 ru - 4= 

B3-»3TU-4^^a, Ki-ai 
^^yf^^a, K2 -M2 ^79 f^¥a« K 

3 "•»3^7yf^#a. 

nsA »3i± a ffi a 
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» (in ¥2-102953 (24) 
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»ia¥ 2-102953 (26) 



m 7 m 

(C) (D) 
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